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(54) PRODUCTION OF CEMENT ADDITIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce an excellent. 

stably and industrially mass-producible polycarboxylic 

acid-based cement additive with good reproducibility by C.Ha "^ C — R * 

adding a chain transfer agent before and/or after adding | j- 

a monomer component consisting essentially of (A) a C 0 0 ( R * □ ) R * 

polyalkylene glycol mono(meth)acrylic ester-based " 

monomer and (B) an acrylic or a methacrylic acid-based 

monomer. 

SOLUTION: A monomer A is represented by formula I 
[R1 is H or methyl; R20 is a 2"18C oxyalkylene; R3 is H 
or a hydrocarbon group; (m) is e.g. hydroxyethyl 
(meth)acrylate. A monomer B is represented by formula 

II (R4 is H or methyl; Ml is H, a monovalent metal, a C Ha = G — R * 

bivalent metal, ammonium or an organic amine), e.g. | ^ 

acrylic acid. Other monomers copolymerizable with the G O O M * 

monomers A and B, e.g. an ester of a 1-20C aliphatic 

alcohol with (meth) acrylic acid may be contained in the 

monomer component For example, mercaptoethanol is 

used as a chain transfer agent. 
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(54) PRODUCTION OF CEMENT ADDITIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce an excellent, 

stably and industrially mass-producible polycarboxylic G.Iis "^^^^^ 

acid-based cement additive with good reproducibility by | ,,j 

adding a chain transfer agent before and/or after adding. -ftS S tt/'M i^fy^ 

a monomer component consisting essentially of (A) a 

polyalkylene glycol mono(meth)acrylic ester-based 

monomer and (B) an acrylic or a methacrylic acid-based 

monomer. 

SOLUTION: A monomer A is represented by formula I 

[R1 is H or methyl; R20 is a 2-1 8C oxyalkylene; R3 is H iG:-:Ki.jfc0fe#.J 
or a hydrocarbon group; (m) is >1], e.g. hydroxyethyl G WQ'Kt ' 

(meth)acrylate. A monomer B is represented by formula 
II (R4 is H or methyl; Ml is K a monovalent metal, a 
bivalent metal, ammonium or an organic amine), e.g. 

acrylic acid. Other monomers copolymerizable with the monomers A and B, e.g. an ester of a 
1-20C aliphatic alcohol with (meth) acrylic acid may be contained in the monomer component. 
For example, mercaptoethanol is used as a chain transfer agent. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of a 
cement additive that repeatability is good, it is stabilized and the cement additive of a polycarboxylic- 
acid system can be produced. 
[0002] 

[Description of the Prior Art] In order to produce the cement additive of a polycarboxylic-acid system 
cheaply industrially, manufacturing by high concentration is important and, for this reason, it is carried 
out at the process to which the polymerization of the monomer component is carried out using a chain 
transfer agent. If the chain transfer agent and the monomer component are already mixed beforehand, 
while finding out a desirable thing, this invention person The result which considered the relation of the 
decrease aquosity ability of a polymerization format and the cement additive obtained, Rather than the 
method (the bundling-up method) of teaching the monomer component and the chain transfer agent 
beforehand to the reaction container, and adding a polymerization initiator While the solution and 
polymerization initiator which mixed the chain transfer agent with the monomer component beforehand 
were dropped at the reaction container, respectively, it found out that the method (dropping test) of 
carrying out a polymerization was excellent (refer to JP,8-86990,A). Thus, the cement additive of the 
polycarboxylic-acid system which has the outstanding decrease aquosity ability mixes the monomer 
component and the chain transfer agent beforehand, and is obtained by adding and carrying out the 
polymerization of this mixed liquor to the solution containing water. 

[0003] Since the aforementioned raw material mixed liquor is little and it ends with laboratory level, 
although it is satisfactory for preparing beforehand in any way, when producing in large quantities 
industrially, it is difficult to carry out to accumulate raw material mixed liquor in storage facilities, such 
as a tank, in order for construction of a storage facility to take immense costs. Then, although it is not 
the method of mixing and supplying a monomer component and a chain transfer agent within piping, or 
a not much desirable method conventionally in order to avoid the problem of these costs, the method of 
supplying a monomer component and a chain transfer agent separately respectively is performed. 
However, the cement additive of the polycarboxylic-acid system manufactured by these methods had 
another problem that physical properties were not stabilized. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, the technical problem which this invention tends 
to solve is offering the manufacture method of the cement additive which repeatability's is good, is 
moreover stabilized and can mass-produce industrially the cement additive which was excellent in the 
polycarboxylic-acid system. 
[0005] 

[Means for Solving the Problem] this invention person inquired wholeheartedly, in order to solve the 
above-mentioned technical problem, and he conducted the check experiment. Consequently, since 
timing of mixture with a monomer component and a chain transfer agent was not able to be well taken 
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by the conventional method, it found out that it is added by the solution with which the monomer 
component which does not contain a chain transfer agent at the telophase of the early stages of a reaction 
or a reaction contains water, a polymerization occurred, it became a cause that gel arises in the middle of 
a reaction, and the physical properties as a cement additive were not stabilized. Then, in order to prevent 
that the reaction of only a monomer component occurs, when a monomer component and a 
polymerization initiator lived together within a reaction container, it considered making a fresh chain 
transfer agent surely exist. And in consideration of****, safety, etc. of a flowmeter in the case of 
manufacturing a lot of cement additives industrially, the long thing which it time-applies and is dropped 
was considered for the chain transfer agent rather than the monomer component. When mixing a chain 
transfer agent with a monomer component beforehand and adding especially, in order to prevent 
completing supply of the chain transfer agent of the specified quantity previously, and supplying only a 
monomer component to a reaction container at the telophase of addition, it considered setting up the 
addition time of a chain transfer agent for a long time beforehand. And when done in this way, it 
checked by experiment that generating of gel was prevented, and this invention was completed. 
[0006] Namely, the manufacture method of the cement additive conceming this invention The monomer 
component which uses as an indispensable component the acrylic-acid system monomer shown by the 
polyalkylene glycol monochrome (meta) acrylic-ester system monomer shown by the following general 
formula (1) and the following general formula (2) (meta), and a chain transfer agent are added in the 
solution which contains water simultaneously. It is the manufacture method of the cement additive to 
which the polymerization of the aforementioned monomer component is carried out, and is characterized 
by adding a chain transfer agent before addition of the aforementioned monomer component, and/or 
after addition. 
[0007] 
[Formula 3] 

CH2 = C-R' 

I (1) 
COO (R^'O) ^R' 

[0008] (However, in the case of two or more sorts, even if it has added in the shape of a block, it may 
add in the shape of random, R3 is a hydrogen atom and/or a hydrocarbon group, Rl is a hydrogen atom 
and/or a methyl group, and R20 is one sort of the oxy-alkylene machine of carbon numbers 2-18, or two 
sorts or more, and it is [ m shows the number of average addition mols of an oxy-alkylene machine, 
and ] one or more numbers.) 
[0009] 
[Formula 4] 

I (2) 
COOM' 

[0010] (However, R4 is a hydrogen atom and/or a methyl group, and Ml is at least one sort chosen from 
a hydrogen atom, univalent metal, divalent metal, the ammonium, and the organic amine machine.) 
[0011] 

[Embodiments of the Invention] The monomer component used by the manufacture method of this 
invention may use a polyalkylene glycol monochrome (meta) acrylic-ester system monomer (it may be 
hereafter called Monomer A) and (meta) an acrylic-acid system monomer (it may be hereafter called 
Monomer B) as an indispensable component, and may contain these monomers and other monomers (it 
may be hereafter called Monomer C) which can be copolymerized. 

[0012] Monomer A is a monomer which has the structure shown by the above-mentioned general 
formula (1), and when the R3 is a hydrocarbon group, as the carbon number, 1-30 are desirable, as the 
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above-mentioned hydrocarbon group - alkyl group; phenyl group; alkylphenyl machines, such as a 
methyl group, an ethyl group, a propyl group, a butyl, an octyl machine, a lauryl machine, and a 
cyclohexyl machine, - the naphthyl-group; alkenyl machine replaced by the phenyl group; alkyl 
naphthyl-group; naphthyl alkyl group; (alkyl) phenyl group replaced by; (alkyl) phenyl group can be 
mentioned 

[0013] As a monomer A, for example Hydroxy ethyl (meta) aery late, Hydroxypropyl (meta) aery late, 
polyethylene-glycol monochrome (meta) acrylate, Polypropylene-glycol monochrome (meta) acrylate, 
polybutylene glycol monochrome (meta) acrylate, Polyethylene-glycol polypropylene-glycol 
monochrome (meta) acrylate, Polyethylene-glycol polybutylene glycol monochrome (meta) acrylate, 
Polypropylene-glycol polybutylene glycol monochrome (meta) acrylate, Polyethylene-glycol 
polypropylene-glycol polybutylene GURIKORUMONO (meta) acrylate, Methoxy polyethylene-glycol 
monochrome (meta) acrylate, methoxy polypropylene-glycol monochrome (meta) acrylate, Methoxy 
polybutylene glycol monochrome (meta) acrylate, methoxy polyethylene-glycol polypropylene-glycol 
monochrome (meta) acrylate, Methoxy polyethylene-glycol polybutylene GURIKORUMONO (meta) 
acrylate, Methoxy polypropylene-glycol polybutylene GURIKORUMONO (meta) acrylate, Methoxy 
polyethylene-glycol polypropylene-glycol PORIBUCHIRENGURIKORUMONO (meta) acrylate, 
Ethoxy polyethylene-glycol monochrome (meta) acrylate, ethoxy polypropylene-glycol monochrome 
(meta) acrylate, Ethoxy polybutylene glycol monochrome (meta) acrylate, ethoxy polyethylene-glycol 
polypropylene-glycol monochrome (meta) acrylate, Ethoxy polyethylene-glycol polybutylene 
GURIKORUMONO (meta) acrylate, Ethoxy polypropylene-glycol polybutylene GURIKORUMONO 
(meta) acrylate, Ethoxy polyethylene-glycol polypropylene-glycol 

PORIBUCHIRENGURIKORUMONO (meta) acrylate, 1-propoxy polyethylene-glycol monochrome 
(meta) acrylate, 2-propoxy polyethylene-glycol monochrome (meta) acrylate, 1-butoxy polyethylene- 
glycol monochrome (meta) acrylate, 2-butoxy polyethylene-glycol monochrome (meta) acrylate, 2- 
methyl- 1-propoxy polyethylene-glycol monochrome (meta) acrylate, 2-methyl-2-propoxy polyethylene- 
glycol monochrome (meta) acrylate, Cyclohexoxy polyethylene-glycol monochrome (meta) acrylate, 1- 
octoxy polyethylene-glycol monochrome (meta) acrylate, 2-ethyl-l-hexanoxy polyethylene-glycol 
monochrome (meta) acrylate, Nonyl alkoxy polyethylene-glycol monochrome (meta) acrylate, Lauryl 
alkoxy polyethylene-glycol monochrome (meta) acrylate, Cetyl alkoxy polyethylene-glycol 
monochrome (meta) acrylate, Stearyl alkoxy polyethylene-glycol monochrome (meta) acrylate, Phenoxy 
polyethylene-glycol monochrome (meta) acrylate, phenyl methoxy polyethylene-glycol monochrome 
(meta) acrylate, Methylphenoxy polyethylene-glycol monochrome (meta) acrylate, p-ethyl phenoxy 
polyethylene-glycol monochrome (meta) acrylate, Dimethyl phenoxy polyethylene-glycol monochrome 
(meta) acrylate, p-t-butyl phenoxy polyethylene-glycol monochrome (meta) acrylate, Nonyl phenoxy 
polyethylene-glycol monochrome (meta) acrylate, Dodecyl phenoxy polyethylene-glycol monochrome 
(meta) acrylate, phenyl phenoxy polyethylene-glycol monochrome (meta) acrylate, NAFUKITOSHI 
polyethylene-glycol monochrome (meta) acrylate, etc. - it can mention - these - one sort - or two or 
more sorts are used 

[0014] It is thought that the cement additive obtained by the manufacture method of this invention is 
what demonstrates powerful cement dispersibility by the hydrophilic property of the polyalkylene glycol 
chain which Monomer A has after sticking to cement, and the steric repulsion. It is desirable to 
introduce many hydrophilic high oxyethylene machines into a polyalkylene glycol chain from the 
viewpoint, and it is desirable especially to use methoxy polyethylene-glycol monochrome (meta) 
acrylate as a monomer A. It is one or more, as for the number of average addition mols of an 
oxyethylene machine, 1-300 are desirable, and in order to obtain a high hydrophilic property and a high 
steric repulsion, it is still more desirable that it is 5-200. 

[0015] the monomer which has the structure by which Monomer B is shown by the above-mentioned 
general formula (2) - it is - for example, an acrylic acid, methacrylic acids and these univalent metal 
salts, a divalent metal salt, an ammonium salt, an organic amine salt, etc. — it can mention these — one 
sort - or two or more sorts are used If Monomers C are the above-mentioned monomer A, and 
Monomer B and the monomer which can be copolymerized, especially limitation will not have them, for 
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example Ester of the fatty alcohol of 1-20 carbon numbers, and an acrylic acid (meta); A maleic acid, 
Unsaturation dicarboxylic acids, such as a fumaric acid and a citraconic acid, and these univalent metal 
salts, a divalent metal salt, an ammonium salt, and an organic amine salt; Unsaturation dicarboxylic 
acids, such as a maleic acid, a fumaric acid, and a citraconic acid. The monoester or diester with 2-300 
addition mols of the fatty alcohol of 1-20 carbon numbers, the glycols of carbon numbers 2-4, or these 
glycols with a polyalkylene (alkoxy) glycol; (meta) An acrylamide, Unsaturation amides, such as acrylic 
alkylamide; Vinyl acetate, (Meta) vinyl-esters [, such as a propionic-acid vinyl, ]; - aromatic vinyls [, 
such as styrene ]; (meta) - an allyl-compound sulfonic acid - Sulfoethyl (meta) acrylate, an isobutane 
sulfonic-acid (meta) acrylamide, unsaturation sulfonic acids and these univalent metal salts, a divalent 
metal salt, an ammonium salt, organic amine salts, etc., such as a styrene sulfonic acid, - it can mention 
— these — one sort — or two or more sorts are used 

[0016] There is especially no limitation about the mutual rate of the monomer A in a monomer 
component, Monomer B, and Monomer C. It is 40 - 94 % of the weight most preferably 25 to 96% of 
the weight still more preferably five to 98% of the weight preferably [ as opposed to / for example, / the 
whole monomer component ] about Monomer A. It is 60 - 6 % of the weight most preferably 75 to 4% 
of the weight still more preferably 95 to 2% of the weight preferably [ as opposed to / for example, / the 
whole monomer component ] about Monomer B. It is 0 - 10 % of the weight most preferably zero to 
30% of the weight still more preferably zero to 50% of the weight preferably [ as opposed to / for 
example, / the whole monomer component ] about Monomer C. However, the total quantity of 
Monomer A, Monomer B, and Monomer C is 100 % of the weight. 

[0017] Although the monomer component could be neutralized and there is especially no limitation 
about the neutralization index, it is 0.1-10-mol % preferably [ it is desirable and ] to 0-20-mol % and a 
pan. When the neutralization index in a monomer component exceeds 20-mol %, there is a possibility 
that decrease aquosity ability may fall, as the chain transfer agent used by this invention - thiol system 
compounds, such as a mercaptoethanol, the thioglycerol, a thioglycolic acid, 2-mercaptopropionic acid, 
3-mercaptopropionic acid, a thiomalic acid, a thioglycolic-acid octyl, 3-mercaptopropionic acid octyl, 
and 2-mercapto ethane sulfonic acid, etc. ~ it can mention ~ these ~ one sort ~ or two or more sorts are 
used 

[0018] The manufacture method of this invention is usually performed using a polymerization initiator, 
as the polymerization initiator used by this invention - a polymerization initiator with azo amidine 
compounds water-soluble for example, such as persulfate; hydrogen-peroxide;2 of ammonia or alkali 
metal, and 2*-azobis (2-amidinopropane) 2 hydrochloride, etc. - it can mention - these - one sort - or 
two or more sorts are used You may use together accelerators, such as a sodium hydrogensulfite, a mall 
salt, and an ascorbic acid, with the above-mentioned polymerization initiator. 

[0019] Each of monomer components used by this invention, chain transfer agents, and polymerization 
initiators has the desirable solution which may use in the state as it is, may use each as a solution (a 
monomer component content solution, a chain transfer agent content solution, polymerization initiator 
content solution) dissolved in solvents, such as water, alcohols, ketones, hydrocarbons, and ester, and 
uses water as a solvent. 

[0020] It is 55 - 85 % of the weight most preferably 30 to 90% of the weight still more preferably 20 to 
99% of the weight preferably [ although there is especially no limitation ] about the monomer 
constituent concentration in a monomer component content solution. It is 5 - 30 % of the weight most 
preferably one to 60% of the weight still more preferably 0.1 to 99% of the weight preferably [ although 
there is especially no limitation ] about the chain transfer agent concentration in a chain transfer agent 
content solution. It is 5 - 20 % of the weight most preferably one to 30% of the weight still more 
preferably 0.1 to 99% of the weight preferably [ although there is especially no limitation ] about the 
polymerization initiator concentration in a polymerization initiator content solution. 
[0021] The manufacture method of this invention is the method of adding a monomer component (or 
monomer component content solution) and a chain transfer agent (or chain transfer agent content 
solution) in the solution containing water, and carrying out the polymerization of the monomer 
component. By this manufacture method, only a chain transfer agent is added before addition of a 
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monomer component, and/or after addition. When supplying a polymerization initiator with a monomer 
component, addition of a chain transfer agent is started to simultaneous with these, or a front. And when 
ending supply of a polymerization initiator with a monomer component, addition of a chain transfer 
agent is ended to simultaneous with these, or the back. Thus, by adding, it is avoided under un-existing 
[ of a fresh chain transfer agent J that a fresh monomer component and a fresh polymerization initiator 
live together in a reaction container. 

[0022] When mixing a monomer component and a chain transfer agent beforehand and mixing in a 
reaction container, the method of preparing the raw material mixture which mixed the monomer 
component or the monomer component content solution, and a chain transfer agent or a chain transfer 
agent content solution by the piping middle class, and adding this in a reaction container is desirable. 
Although there is especially no limitation about the mixed temperature of a monomer component and a 
chain transfer agent, it is 50 degrees C or less preferably. When the above-mentioned mixed temperature 
exceeds 50 degrees C, the polymerization of a monomer component may occur by the chain transfer 
agent. 

[0023] in order to prepare raw material mixture simply by the short time and the small force, a viscosity 
difference and a density difference are small between a monomer component or a monomer component 
content solution, and a chain transfer agent or a chain transfer agent content solution - it is desirable For 
that purpose, by diluting a monomer component and a chain transfer agent with the same solvent, 
respectively, it is good to prepare the monomer component content solution and the chain transfer agent 
content solution, and both a viscosity difference and a density difference can be made small in this case. 
[0024] In order to carry out uniform mixture in piping, usually, a monomer component content solution 
and a chain transfer agent content solution are used, and it is desirable that these [ both ] are solution, in 
order to mix to homogeneity more and to obtain raw material mixture a jet contactor and a column 
it is good to arrange duct mixers (line mixer), such as a type contactor, a small continuation tub type . 
mixer (cushion tank), etc. in piping 

[0025] although raw material mixture mixes a monomer component or a monomer component content 
solution and a chain transfer agent, or a chain transfer agent content solution and it is obtained - the rate 
of flow rate at the time of each mixture (flow rate of [a part for flow rate g/], the chain transfer agent of a 
monomer component or a monomer component content solution, or a chain transfer agent content 
solution [a part for g/]) - especially - limitation - there is nothing - desirable - 500/ 1 - 1/1 - it is 
100 / 1 - When the above-mentioned rate of flow rate exceeds 500/1, a little chain transfer agent or a . 
little chain transfer agent content solution will be mixed with a lot of monomer components or monomer 
component content solutions, and there is a possibility that it may become difficuh to carry out uniform 
mixture. On the other hand, a monomer component or a monomer component content solution is diluted 
with a lot of chain transfer agents or chain transfer agent content solutions as the above-mentioned rate 
of flow rate is less than 1/1, consequently polymerization concentration falls, and there is a possibility of 
becoming disadvantageous economically. 

[0026] There is especially no limitation about time (monomer component addition time) to add a 
monomer component in the solution containing water, and it is 1 - 10 hours still more preferably 
preferably for 0.1 to 100 hours. There is a possibility that decrease aquosity ability may fall that 
monomer component addition time is less than 0.1 hours. On the other hand, when monomer component 
addition time exceeds 100 hours, productivity falls and there is a possibility of becoming 
disadvantageous economically. 

[0027] It is desirable to teach the solution which contains water beforehand to a reaction container. The 
solution containing the above-mentioned water may contain organic solvents, such as an acetone besides 
alcohol, such as methyl alcohol, ethyl alcohol, and isopropyl alcohol, a tetrahydrofuran, and an 
acetonitrile, suitably including water as an indispensable component. As for the solution containing the 
above-mentioned water, it is preferably desirable beforehand the reflux temperature from 30 degrees C 
and to heat 40-95 degrees C at 60-90 degrees C most preferably still more preferably, and, as for 
polymerization reaction, it is good to carry out by maintaining this temperature. There is a possibility 
that polymerization reaction may not occur that the solution containing water is less than 30 degrees C 
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in temperature. On the other hand, there is a possibility that the solution containing water exceeds reflux 
temperature and that evaporation of water etc. may become it intense that it is temperature. 
[0028] By the manufacture method of this invention, only a chain transfer agent is added before addition 
of a monomer component, and/or after addition. Especially, the thing equivalent to 10% or less of 
monomer component addition time to do for time addition is desirable. Here, you may use the above- 
mentioned chain transfer agent content solution as a chain transfer agent. Time to add only a chain 
transfer agent before addition of a monomer component and/or after addition is time to be still more 
preferably equivalent to 5% or less of monomer component addition time, and is time to be most 
preferably equivalent to 3% or less of monomer component addition time. 

[0029] By the manufacture method of this invention, it may teach beforehand a reaction container, 
before adding in a reaction container, it may mix with a monomer component beforehand, and a 
monomer component may add independently all or a part of polymerization initiators in a reaction 
container. If all or a part of polymerization initiators are beforehand taught to the reaction container 
before the polymerization, when heating the reaction container beforehand, there is a possibility that a 
part of polymerization initiator may decompose with heat. Moreover, before adding in a reaction 
container, when it mixes v^th the monomer component beforehand, before adding in a reaction 
container with unexpected heat, the danger that a monomer component will react explosively by the 
piping middle class is. Since it is such, as for a polymerization initiator, it is desirable to add in a 
reaction container apart from a monomer component. 

[0030] A liquid and powdered any are sufficient as a polymerization initiator. These may be used in the 
state as it is, it may dilute beforehand, and a polymerization initiator content solution may be prepared 
and used. Since making it dissolve uniformly in the system of reaction may take time when a powdered 
polymerization initiator is used as it is, it is desirable to prepare and use a polymerization initiator 
content solution. As for a polymerization initiator, it is desirable to add after the addition end of a 
monomer component fiirther succeedingly, and it stops remaining, after a monomer component's 
reacting. 

[0031] It is desirable succeedingly after the addition end of a polymerization initiator maintenance or 
tiiat carry out a temperature up, ripen a reaction and temperature reduces reaction activity. If reaction 
activity remains, it will become the cause that the stability of the obtained cement additive with the 
passage of time falls. Thus, you may use the obtained cement additive combining other well-known 
cement admixture. The conventional cement additive as well-known cement admixture for example for 
example, a ligninsulfonic-acid salt' and its derivative, and a hydroxy-acid salt - A polyol derivative, a 
polyoxyethylene-alkyl-aryl-ether derivative. The formalin condensate of alkylaryl sulfonates, the 
formalin condensate of a melamine sulfonic acid, an air entraining agent and cement wetting agents, 
such as a polycarboxylic-acid system high molecular compound, an inflating agent, a waterproofing 
agent, a retarder, an accelerating agent, the water-soluble-polymer matter, a thickener, a flocculant, a 
drying shrinkage reduction agent, an on-the-strength improver, a hardening accelerator, a defoaming 
agent, etc. - it can mention - these - one sort - or two or more sorts are used 
[0032] 

[Example] Hereafter, this invention is not limited by these although an example and the example of 
comparison explain this invention to a detail fiirther. In addition, the "section" given in an example and 
the example of comparison shows the "weight section", and "%" shows "weight %." 
- The water 1587 section was taught to the glass reaction container equipped with an example 1- 
thermometer, the agitator, the dropping fiinnel, the nitrogen introduction pipe, and the reflux condenser, 
the nitrogen purge of the inside of a reaction container was carried out to the bottom of stirring, and it 
heated at 80 degrees C under nitrogen-gas-atmosphere mind. Next, the monomer component content 
solution which mixed the methoxy polyethylene-glycol monochrome methacrylic-ester (the repeat 
number of unit of ethylene glycol is 25) 1796 section, the methacrylic-acid 204 section, and the water, 
500 section, the chain transfer agent content solution which contains 3-mercaptopropionic acid 13%, and 
the polymerization initiator content solution which contains an ammonium persulfate 10% were 
prepared, respectively. 
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[0033] It is made for the monomer component feed lines 1 which supply monomer component content 
solution, and the chain transfer agent feed lines 2 which supply chain transfer agent content solution to 
join in front of the reaction container 4, and they arranged the static mixer 3 for mixture of both solution 
so that it might see to drawing 1 . Therefore, monomer component content solution and chain transfer 
agent content solution are uniformly mixed, before going into a reaction container. The polymerization 
initiator feed lines 5 which supply polymerization initiator content solution were connected 
independently to the reaction container 4 in the monomer component feed lines 1 and the chain transfer 
agent feed lines 2. 

[0034] Chain transfer agent content solution supplied the reaction container, having applied [ whole- 
quantity 128 ] it for a total of 248 minutes, monomer component content solution supplied, having 
applied [ whole-quantity 2500 ] it for 240 minutes, and polymerization initiator content solution 
supplied, having applied [ whole-quantity 230 ] it for 300 minutes. It was begun first simultaneously to 
supply monomer component content solution, chain transfer agent content solution, and polymerization 
initiator content solution as timing of this supply. For 240 minutes and for chain transfer agent content 
solution, for 248 minutes and polymerization initiator content solution are [ monomer component 
content solution ] for 300 minutes, and each supply time supplied each continuously. Therefore, while 
[ 240 minutes ] the mixed liquor of monomer component content solution and polymerization initiator 
content solution is supplied, chain transfer agent content solution will also surely be supplied. Moreover, 
since supply of chain transfer agent content solution is completed 8 minutes after supply of this mixed 
liquor is completed, monomer component content solution is not supplied to a reaction container, after 
supply of chain transfer agent content solution is completed. As for polymerization initiator content 
solution, after the addition end of chain transfer agent content solution is added for 52 minutes. In 
addition, stirring under addition of the various above-mentioned solution and the inside of a reaction 
container was fiilly continued. 

[0035] Reaction temperature was kept at 80 degrees C during addition of polymerization initiator 
content solution. It kept at 80 degrees C from the addition end of polymerization initiator content 
solution for fiirther 1 hour, polymerization reaction was completed, it neutralized in sodium-hydroxide 
solution 48%, and the solution in which weight average molecular weight (polyethylene-glycol 
conversion by GPC) contained the polycarboxylic-acid system polymer of 20600 was obtained. 
[0036] The following concrete examinations were performed by using this solution as a cement additive. 
Consequently, it was checked that aging of a slump flow value is the cement additive with which the 
640mm and 60-minute back is 648mm and with which immediately after concrete manufacture was 
excellent in the 595mm and 30-minute back. The above-mentioned cement additive was manufactured 
10 times, and although aging of a slump flow value was measured using the cement additive obtained by 
each, the result same in any case as the above being obtained, and the outstanding cement additive being 
stabilized, and being obtained was checked. 

As concrete examination cement, the fluvial sand of Oh-i River system (specific gravity 2.62, FM2.71) 
was used as belite cement (Chichibu Onoda Cement cement company m^e) and a fine aggregate, and 
hard sandstone **** from Ome (specific gravity 2.64, MS20mm) was used as a coarse aggregate. 
[0037] proportioning conditions ~ the amount of unit cement of 533 kg/m3, and a unit - amount of 
water - 160 kg/m3, and the water / cement ratio were 30% and 50% of fine total aggregate ratios, and 
the addition (weight section of solid-content conversion) of the cement additive to the cement 100 
weight section was 0.23 % of the weight The air content was adjusted to 1 - 2% using the commercial 
defoaming agent. Under the above-mentioned conditions, after kneading mortar in 90 seconds using a 
pah mixer, the coarse aggregate was supplied succeedingly, it kneaded for 90 seconds, 501. concrete was 
manufactured, and aging (immediately after manufacture, after 30 minutes and 60 minutes) of the slump 
flow value was measured. In addition, all measurement of a slump flow value and an air content is JIS. 
A It carried out based on 1 1 0 1 , 1 1 28, and 6204. 

[0038] - In the example of comparison 1 -example 1, the reaction container was both supplied, having 
applied [ the chain transfer agent content solution 128 section and / monomer component content 
solution 2500 ] them for 240 minutes. The supply start of chain transfer agent content solution and 
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monomer component content solution is simultaneous. Polymerization initiator content solution supplied 
having applied [ 230 ] them for 300 minutes. The timing of the supply start is the same as that of an 
ex^e 1 *® comparison cement additive (1) like [ other reaction operations ] the 

[0039] The above-mentioned polymerization was performed 10 times, and although aging of a slump 
flow value was measured using the comparison cement additive (1) with which batches differ 
respectively, the result varied greatly. Moreover, when gel occurred in the middle of a polymerization it 
was. By die manufacture method of the example 1 of comparison, the performance of a cement additive 

XSTetlbil^^'^^^^^^ 

[0040] - Supply of monomer component content solution and polymerization initiator content solution 
having been started simultaneously first, and starting supply of chain transfer agent content solution and 
supplying three solution after the 30 minutes, in the example of comparison 2-example 1, was finished 
succeedingly after that. In the above-mentioned polymerization, gel occurred and a comparison cement 
additive was not able to be obtained vcmcm 
[0041] 

[Effect of the Invention] According to the manufacture method of the cement additive concerning this 
mvention, repeatability is good, moreover, it is stabilized and the cement additive which was excellent 
in the polycarboxyhc-acid system can be mass-produced industrially. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture method of the cement additive which adds the monomer component which 
uses as an indispensable component the acrylic-acid system monomer shown by the polyalkylene glycol 
monochrome (meta) acrylic-ester system monomer shown by the following general formula (1), and the 
following general formula (2) (meta), and a chain transfer agent in the solution which contains water 
simultaneously, is the manufacture method of the cement additive to which the polymerization of the 
aforementioned monomer component is carried out, and is characterized by to add a chain transfer agent 
before addition of the aforementioned monomer component 
[Formula 1] 

I (I) 

coo (R'^O) „R' 

(However, in the case of two or more sorts, even if it has added in the shape of a block, it may add in the 
shape of random, R3 is a hydrogen atom and/or a hydrocarbon group, Rl is a hydrogen atom and/or a 
methyl group, and R20 is one sort of the oxy-alkylene machine of carbon numbers 2-18, or two sorts or 
more, and it is [ m shows the number of average addition mols of an oxy-alkylene machine, and ] one or 
more numbers.) 

{Formula 2] 
:h2=c-r* 

I (2) 
COOM' 

(However, R4 is a hydrogen atom and/or a methyl group, and Ml is at least one sort chosen from a 
hydrogen atom, univalent metal, divalent metal, the ammonium, and the organic amine machine.) 



[Translation done.] 
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